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FILTER AND CANISTER HAVING THE SAME 



CROSS REFERENCE TO RELATED APPLICATION 
This application is based on and incorporates herein by 
reference Japanese Patent Application No. 2002-306748 filed on 
October 22, 2002. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The present invention relates to a canister for adsorbing 
fuel vapor vaporized in a fuel tank and a filter for the canister. 

2. Description of Related Art: 

A fuel vapor processing apparatus is provided in a vehicle, 
which has an internal combustion engine (hereinafter, referred 
to as an engine), to remove fuel vapor generated in a fuel tank 
or in the engine and thereby to reduce the fuel vapor released 
into the atmosphere. In the fuel vapor processing apparatus, a 
canister is arranged in a passage, which connects between the fuel 
tank and an intake pipe of the engine, to adsorb and remove fuel 
vapor vaporized in thef fuel tank and the engine. The air, which 
contains fuel vapor vaporized in the fuel tank and the engine, 
is released into the atmosphere through the canister. Thus, the 
fuel vapor is removed from the air, so that the amount of fuel 
vapor released into the atmosphere is reduced. At the time of 
operating the engine, the atmospheric air is introduced into the 
canister. Thus, the fuel vapor adsorbed by the canister is 
desorbed from the canister and is supplied into the intake pipe 



together with the atmospheric air introduced into the canister. 

As described above, the atmospheric air is introduced into 
the canister. Thus, a filter for filtering foreign particles is 
arranged in an atmospheric air passage, which connects between 
the canister and the atmosphere (see Japanese Unexamined Patent 
Publication Number 7-217506). 

However, although the fuel vapor is mostly removed from the 
air when it passes through the canister, the fuel vapor cannot 
be completely removed from the air. This is due to the fact that 
the fuel vapor contains components, which are difficult to remove 
by the adsorbent material of the canister. Particularly lately, 
it has been demanded to further reduce the amount of fuel vapor 
released from the fuel tank into the atmosphere. Thus, it is 
required to reduce the amount of vapor fuel, which passes through 
the canister. 

SUMMARY OF THE INVENTION 

The present invention addresses the above disadvantage. 
Thus, it is an objective of the present invention to provide a 
filter of a canister, which allows a further reduction in the 
amount of fuel vapor released into the atmosphere. It is another 
objective of the present invention to provide a canister, which 
includes such a filter. 

To achieve the objectives of the present invention, there 
is provided a filter for a canister that is connected to a fuel 
tank to adsorb fuel vapor vaporized in the fuel tank and includes 
a canister housing and a canister main body, which is received 



in the canister housing and communicates with the fuel tank at 
one end. The canister housing includes an atmospheric port and 
an atmospheric air passage, and the atmospheric air passage 
receives the filter and communicates between the other end of the 
5 canister main body and the atmospheric port, which in turn 

communicates with the atmosphere. The filter includes an active 
carbon layer and first and second holding layers. The active 
carbon layer includes an active carbon material, which adsorbs 
fuel vapor vaporized in the fuel tank. The first and second 
10 holding layers sandwich the active carbon layer therebetween in 

a flow direction of air, which passes through the active carbon 
layer. 

To achieve the objectives of the present invention, there 
is also provided a canister having the above-described filter. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention, together with additional objectives, 
features and advantages thereof, will be best understood from the 
following description, the appended claims and the accompanying 
20 drawings in which: 

FIG. 1 is a schematic view of a fuel vapor processing 
apparatus according to a first embodiment of the present 
invention; 

FIG. 2A is a schematic cross sectional view of a canister 
25 of the fuel vapor processing apparatus of the first embodiment; 

FIG. 2B is a schematic enlarged partial cross sectional 
view of a adsorbent material portion of the canister shown in FIG. 
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2A; 

FIG. 3 is a schematic enlarged partial cross sectional view 
of a filter of the canister; 

FIG. 4 is a schematic diagram showing a pore size 
5 distribution of active carbon granules; 

FIG. 5 is a schematic enlarged partial cross sectional view 
of a modification of the filter of the canister of the first 
embodiment; 

FIG. 6 is a schematic cross sectional view of a canister 
10 of a fuel vapor processing apparatus according to a second 

embodiment of the present invention; 

FIG. 7 is a schematic cross sectional view of a canister 
of a fuel vapor processing apparatus according to a third 
embodiment of the present invention; 
15 FIG. 8 is a schematic cross sectional view of a canister 

of a fuel vapor processing apparatus according to a fourth 
embodiment of the present invention; 

FIG. 9 is a schematic cross sectional view of a canister 
of a fuel vapor processing apparatus according to a fifth 
2 0 embodiment of the present invention; 

FIG. 10 is a schematic perspective view of a filter of the 
canister of the fifth embodiment; and 

FIG. 11 is a schematic cross sectional view of a canister 
of a fuel vapor processing apparatus according to a sixth 
2 5 embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
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Various embodiments of the present invention will be 
described with reference to the accompanying drawings. 
( First Embodiment ) 

A fuel vapor processing apparatus, to which a canister of 
5 a first embodiment of the present invention is applied, will be 

described with reference to FIG. 1. The fuel vapor processing 
apparatus 1 includes a fuel vapor pipe 11. The fuel vapor pipe 
11 has one end connected to a top of a fuel tank 2 and the other 
end connected to a fuel vapor port 12 of the canister 10 located 

10 at one end of the canister 10. The canister 10 has a purge port 

13 in the one end, at which the fuel vapor port 12 is located. 
A purge pipe 14 is connected to the purge port 13 at one end. The 
other end of the purge pipe 14 , which is opposite from the canister 
10, is connected to a portion of an intake pipe 3 location 

15 downstream of a throttle valve 4 of the intake pipe 3. A purge 

valve 15 is inserted in the purge pipe 14. When the purge valve 
15 receives a drive signal from an ECU (not shown) at the time 
of operation of the engine, the purge valve 15 is opened. Thus, 
during the operation of the engine, the fuel vapor adsorbed by 

2 0 the canister 10 is released from the canister 10 and is guided 

into the intake pipe 3 through the purge pipe 14. The intake pipe 
3 is connected to an air cleaner 30. The air cleaner 30 forms 
an intake passage 31, which conducts intake air. An air cleaner 
element 32, which removes foreign particles (including debris, 

25 dust particles and the like) from the intake air, is arranged in 

the intake passage 31. The air cleaner 30 is opened to the 
atmosphere through an intake port 33. 
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As shown in FIG. 2A, the canister 10 includes a canister 
housing 10a. The canister housing 10a includes a first receiving 
chamber 41 and a second receiving chamber 42. The canister 
housing 10a further includes a filter chamber 43 , which serves 
as an atmospheric air passage communicated with the second 
receiving chamber 42. An adsorbent material portion 44 is 
received in the first receiving chamber 41 , and an adsorbent 
material portion 4 5 is received in the second receiving chamber 
42. In the first receiving chamber 41, the adsorbent material 
portion 4 4 is sandwiched between two adsorbent material holding 
filters 21 , 22 made of an unwoven fabric material. More 
specifically, as shown in FIG. 2B, active carbon granules 
(serving as an active carbon material) 44a are filled between the 
adsorbent material holding filters 21 , 22 in the first receiving 
chamber 41 to form the adsorbent material portion 4 4 and are 
clamped by the adsorbent material holding filters 21, 22, which 
are urged against the active carbon granules 44a by, for example, 
a spring (not shown) . Similarly, active carbon granules (serving 
as an active carbon material) 45a are filled between adsorbent 
material holding filters 23, 24 made of the unwoven material in 
the second receiving chamber 4 2 to form the adsorbent material 
portion 45 and are clamped by the adsorbent material holding 
filters 23, 24, which are urged against the active carbon granules 
45a by, for example, a spring (not shown). The canister housing 
10a further includes an atmospheric port 46, which communicates 
with the atmosphere at one end and also communicates with the 
filter chamber 43 at the other end, as shown in FIG. 2A. A canister 



valve 4 7 is arranged between the atmospheric port 4 6 and the 
second receiving chamber 42 and is formed as a solenoid valve. 
More specifically, the canister valve 47 includes a connector 47c, 
which is connected to the ECU (not shown), and activation of the 
canister valve 4 7 is controlled by the ECU through the connector 
47c. The canister valve 47 further includes a filter chamber side 
opening 47a and a second receiving chamber side opening 47b. When 
the canister valve 47 is opened, the filter chamber side opening 
4 7a and the second receiving chamber side opening 4 7b are 
communicated to one another to communicate between the filter 
chamber 43 and the second receiving chamber 42 . When the canister 
valve 47 is closed, the filter chamber side opening 47a and the 
second receiving chamber side opening 4 7b are disconnected from 
one another to disconnect between the filter chamber 43 and the 
second receiving chamber 42. The first and second receiving 
chambers 41, 42, the adsorbent material portions 44, 45 and the 
adsorbent material holding filters 21-24 cooperate together to 
serve as a canister main body of the present invention. 

A filter 50 is received in the filter chamber 43. As shown 
in FIG. 3, the filter 5 0 includes unwoven fabrics (serving as 
first and second holding layers) 52, 53 and an active carbon part 
(serving as an active carbon layer, i.e. , an adsorbent layer) 51. 
The active carbon part 51 includes a plurality of active carbon 
granules (serving as an active carbon material) 51a, which are 
adhered to one another by, for example, thinly applied adhesive 
to provide an integrated single body of active carbon granules 
51a. It is preferred that when the active carbon granules 51a 



are adhered to one another, the adjacent active carbon granules 
51a form a point contact therebetween, so that a space is provided 
between the adjacent active carbon granules 51a to allow flow of 
air therebetween. The holding layers include an atmosphere-side 
5 unwoven fabric 52 and a tank-side unwoven fabric 53. The 

atmosphere-side unwoven fabric 52 is located on an atmospheric 
port 46 side of the active carbon part 51, and the tank-side 
unwoven fabric 53 is located on a fuel tank 2 side of the active 
carbon part 51. The atmosphere-side unwoven fabric 52 and the 

10 tank-side unwoven fabric 53 sandwich the active carbon part 51 

therebetween in an air flow direction. Here, the air flow 
direction refers to a flow direction of atmospheric air 
introduced from the atmospheric port 46 to the second receiving 
chamber 42 or a flow direction of air guided from the second 

15 receiving chamber 42 to the atmospheric port 46. The 

atmosphere-side unwoven fabric 52, the tank-side unwoven fabric 
53 and the active carbon part 51 are joined together by, for 
example, adhesive applied therebetween. Each of the 
atmosphere-side unwoven fabric 52 and the tank-side unwoven 

20 fabric 53 has a fiber density gradient in the air flow direction. 

That is, each of the atmosphere-side unwoven fabric 52 and the 
tank-side unwoven fabric 53 has an increasing fiber density, 
which is increased toward the active carbon part 51. By 
increasing the fiber density in an active carbon part 51 side of 

25 each of the atmosphere-side unwoven fabric 52 and the tank-side 

unwoven fabric 53, which is opposed to the active carbon part 51, 
it is possible to ease adhesion of the atmosphere-side unwoven 
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fabric 52 and of the tank-side unwoven fabric 53 to the active 
carbon part 51. Furthermore, by increasing the fiber density in 
the active carbon part 51 side of each of the atmosphere-side 
unwoven fabric 52 and the tank-side unwoven fabric 53 in 
5 comparison to the other side of each of the atmosphere-side 

unwoven fabric 52 and the tank-side unwoven fabric 53 , it is 
possible to limit or reduce falling or scattering of active carbon 
granules 51a of the active carbon part 51. 

The atmosphere-side unwoven fabric 52 has a thickness, 

10 which is measured in the air flow direction, greater than that 

of the tank-side unwoven fabric 53. In this way, foreign 
particles, which are contained in the atmospheric air introduced 
from the atmospheric port 46 into the filter chamber 43, are 
effectively captured by the atmosphere-side unwoven fabric 52. 

15 Also, it should be noted that the foreign particles, which are 

contained in the atmospheric air introduced from the atmospheric 
port 46 into the filter chamber 43, can be effectively removed 
by increasing the fiber density of the atmosphere-side unwoven 
fabric 52 without increasing the thickness of the atmosphere side 

20 unwoven fabric 52. The tank-side unwoven fabric 53 limits or 

reduces falling or scattering of the active carbon granules 51a 
of the active carbon part 51 into the second receiving chamber 
42. Thus, the tank-side unwoven fabric 53 is only required to 
have a thickness that is sufficient to hold the active carbon 

25 granules 51a. That is, the tank-side holding layer is not 

necessarily the unwoven fabric and can be a meshed fabric or the 
like. When the tank-side unwoven fabric 53 is thinned, a 
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filtering capacity for filtering foreign particles can be 
increased without causing an increase in the pressure loss. 

As shown in FIG. 4, the active carbon granules 51a of the 
active carbon part 51 have a peak of pore size distribution in 
5 a range of 1.6 nm to 2.8 nm measured by the nitrogen adsorption 

Cranston-Inkley (C-I) Method. Thus, the active carbon granules 
51a of the active carbon part 51 has the peak of pore size 
distribution smaller than a peak of pore size distribution (i.e. , 
a peak in a range of 2 . 8 nm to 3 . 5 nm) of the active carbon granules 

10 44a, 45a of the adsorbent material portions 44 , 45 of the canister 

10. In FIG. 4, each of "C4-C6" , "C8" and "C12" indicates a 
corresponding carbon number of hydrocarbon. Furthermore, 
molecular sizes of hydrocarbons, pore size ranges of pores of the 
active carbon granules that adsorb the hydrocarbons, and pore 

15 size distribution of the active carbon granules are illustrated 

in this order from top to bottom in FIG. 4. When the air, which 
contains fuel vapor vaporized in the fuel tank 2, passes the 
adsorbent material portions 44, 45 of the canister 10, the fuel 
vapor is mostly removed. However, it is difficult to completely 

2 0 remove the fuel vapor. Particularly, some hydrocarbons, which 

have relatively small carbon numbers, cannot be easily removed 
by the adsorbent material portions 44, 45 of the canister 10. 

Although a majority of hydrocarbons contained in the fuel 
vapor (i.e., gasoline vapor) have a carbon number equal to or 

2 5 smaller than six, some hydrocarbons contained in the fuel vapor 

have a carbon number of 12 or the like. Thus, the pore sizes of 
the active carbon granules 44a, 45a of the adsorbent material 
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portions 44 , 45 of the canister 10 are set to achieve a 
predetermined adsorption performance irrespective of the carbon 
numbers, as shown in FIG. 4 . However, in the case where the amount 
of hydrocarbons contained in the canister 10 is cumulatively 
increased for the active carbon granules 4 4a, 4 5a having the 
above-described pore size distribution, the carbohydrates having 
the relatively small carbon numbers, which are equal to or smaller 
than five, may not be sufficiently adsorbed by the active carbon 
granules 44a, 45a of the adsorbent material portions 44, 45. 

Particularly lately, it has been demanded to further reduce 
fuel vapor released from the fuel tank 2 into the atmosphere. Thus, 
it is required to further reduce the fuel vapor released into the 
atmosphere after passing through the canister 10. It is 
conceivable to reduce the pore sizes of the active carbon granules 
44a, 45a of the adsorbent material portions 44, 45 of the canister 
10 to adsorb the hydrocarbons having the relatively small carbon 
numbers. However, when the pore sizes of the active carbon 
granules 44a, 45a of the adsorbent material portions 44, 45 are 
reduced, desorption of the adsorbed hydrocarbons from the active 
carbon granules 44a, 45a becomes difficult. This will result in 
shortened lifetime of the adsorbent material portions 44, 45 of 
the canister 10. 

Thus, in the first embodiment, the hydrocarbons, which have 
the relatively small carbon numbers, are effectively adsorbed and 
are removed by the active carbon granules 51a of the active carbon 
part 51 of the filter 50, which have the peak of the pore size 
distribution smaller than that of the active carbon granules 44a, 



45a of the adsorbent material portions 44 , 45 of the canister 10. 
In this way, the amount of fuel vapor discharged into the 
atmosphere from the atmospheric port 4 6 can be advantageously 
reduced, 

5 As shown in FIG, 3, the active carbon granules 51a of the 

active carbon part 51 of the filter 50 are evenly distributed in 
the direction generally perpendicular to the air flow direction. 
Alternatively, as shown in FIG. 5, the active carbon granules 51a 
can be distributed such that high density sections 51b of the 

10 active carbon granules 51a and low density sections 51c of the 

active carbon granules 51a are alternately arranged in the 
direction generally perpendicular to the air flow direction. In 
the high density section 51b, the active carbon granules 51a are 
arranged to have a high granule density (first granule density) . 

15 In the low density section 51c , the active carbon granules 51 are 

arranged to have a low granule density (second granule density) 
that is lower than the high granule density. In the low density 
sections 51c, the pressure loss is reduced at the time of flowing 
the atmospheric air through the filter 50 in comparison to the 

20 high density sections 51b. Thus, the atmospheric air introduced 

from the atmospheric port 4 6 into the filter chamber 43 can easily 
pass the low density sections 51c of the active carbon granules 
51a. At this time, the atmospheric air introduced from the 
atmospheric port 4 6 passes through the atmosphere-side unwoven 

25 fabric 52, so that foreign particles contained in the atmospheric 

air are effectively removed by the atmosphere-side unwoven fabric 
52. The air, which contains the fuel vapor that has passed the 
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adsorbent material portions 44, 45, is moved mostly by diffusion 
and thus has a relatively small flow rate. Thus, even in the case 
of the above distribution where the high and low density sections 
51b, 51c of the active carbon granules 51a are alternately 
provided, the air, which contains the fuel vapor, slowly passes 
the filter 50, so that the fuel vapor is adsorbed and is removed 
by the active carbon granules 51a of the active carbon part 51. 
Thus, by alternately providing the high and low density sections 
51b, 51c of the active carbon granules 51a in the active carbon 
part 51 of the filter 50, the reduction of the pressure loss of 
the introduced atmospheric air can be balanced with the 
adsorption and removal of the fuel vapor. 

Operation of the fuel vapor processing apparatus 1 will be 
described. 

The fuel vapor vaporized in the fuel tank 2 is introduced 
into the canister 10 through the fuel vapor pipe 11. The fuel 
vapor introduced into the canister 10 is diffused in the canister 
10, so that the fuel vapor introduced into the canister 10 is moved 
and is adsorbed by the adsorbent material portions 44, 45. 

The air, which has passed the adsorbent material portions 
44, 45 of the canister 10, is then introduced into the filter 
chamber 43 by diffusion. The air introduced into the canister 
chamber 4 3 contains the fuel vapor, which has not been adsorbed 
by the adsorbent material portions 44, 45. The flow rate of the 
air, which is guided through the filter chamber 43 and is released 
from the filter chamber 43 into the atmosphere through the 
atmospheric port 46, is relatively low, so that the air passes 



through the filter 50 at the low flow rate, and thus the fuel vapor 
contained in the guided air can be adsorbed and removed by the 
active carbon part 51 of the filter 50. 

During the operation of the engine, the intake air is 
conducted through the intake pipe 3, so that the pressure in the 
intake pipe 3 is reduced in comparison to the atmospheric pressure. 
Thus, the atmospheric air is introduced from the atmospheric port 
4 6 into the canister 10, which is communicated with the intake 
pipe 3 through the purge pipe 14. The atmospheric air introduced 
into the canister 10 from the atmospheric port 4 6 passes through 
the filter 50 of the filter chamber 43 and is supplied to the 
adsorbent material portions 44, 45, which are filled in the first 
receiving chamber 41 and the second receiving chamber 42, 
respectively. The atmospheric air introduced from the 
atmospheric port 46 passes through the filter 50, so that foreign 
particles contained in the atmospheric air are removed from the 
air by the atmosphere-side unwoven fabric 52 of the filter 50. 
Furthermore, the fuel vapor adsorbed by the active carbon part 
51 of the filter 50 is desorbed from the active carbon part 51 
by the atmospheric air that passes through the filter 50. 
Similarly, when the introduced atmospheric air passes through the 
adsorbent material portions 44, 45, the fuel vapor adsorbed by 
the adsorbent material portions 44, 45 is desorbed from the 
adsorbent material portions 44, 45. The desorbed fuel vapor is 
introduced into the intake pipe 3 through the purge pipe 14 and 
is supplied into a corresponding combustion chamber of the engine 
along with the intake air. 
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In the first embodiment, as described above, the filter 50 
includes the active carbon part 51. The pore sizes of the active 
carbon granules 51a of the active carbon part 51 of the filter 
50 are set to the corresponding pore sizes that allow adsorption 
5 of the hydrocarbons, which have the relatively small carbon 

numbers. Thus, even when the fuel vapor contains the hydrocarbons, 
which have the relatively small carbon numbers and thus cannot 
be removed by the adsorbent material portions 44, 45 of the 
canister 10, such fuel vapor can be effectively adsorbed and 

10 removed by the active carbon part 51. As a result, it is possible 

to reduce the fuel vapor released into the atmosphere. 

In the first embodiment, the filter 50 includes the holding 
layers, which include the atmosphere-side unwoven fabric 52 and 
the tank-side unwoven fabric 53. Furthermore, the 

15 atmosphere-side unwoven fabric 52 and the tank-side unwoven 

fabric 53 sandwich the active carbon part 51. In this way, the 
falling and scattering of the active carbon granules 51a of the 
active carbon part 51 are advantageously limited. Furthermore, 
the atmosphere-side unwoven fabric 52 removes foreign particles 

2 0 from the atmospheric air introduced from the atmospheric port 46. 

Thus, intrusion of the foreign particles into the adsorbent 
material portions 44, 45 of the canister 10 can be limited. 
(Second Embodiment) 

A canister of a fuel vapor processing apparatus according 

25 to a second embodiment of the present invention will be described 

with reference to FIG. 6. It should be understood that components 
similar to those discussed with reference to the first embodiment 
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will be indicated by the same numerals and will not be described 
further. 

In the second embodiment, as shown in FIG. 6, a plurality 
of filters 50 is provided in the filter chamber 43. A structure 
5 of each filter 50 is similar to that of the filter 50 of the first 

embodiment. The opposed ends of the active carbon part 51, which 
are opposed in the air flow direction, are sandwiched or clamped 
by the holding layers, which include the atmosphere-side unwoven 
fabric 52 and the tank-side unwoven fabric 53. The filters 50 

10 are arranged one after the other in the air flow direction. 

Furthermore, the filters 50 are arranged to provide high and low 
density regions, which are arranged one after the other in the 
air flow direction. That is, the filter chamber 43 includes a 
high density filter region 43a and a low density filter region 

15 43b. In the high density filter region 43a, the filters 50 are 

arranged to have a high filter density (first filter density). 
In the low density filter region 43b, the filters 50 are arranged 
to have a low filter density (second filter density) that is lower 
than that of the high filter density. 

2 0 In the second embodiment, by stacking the filters 50, there 

is achieved the improved adsorption capacity of the canister 10 
for adsorbing the fuel vapor, which cannot be adsorbed by the 
adsorbent material portions 44, 45 of the canister 10. 
Furthermore, there is also achieved the improved filtration 

25 capacity of the canister 10 for removing foreign particles from 

the atmospheric air introduced from the atmospheric port 46. By 
appropriately arranging the filters 50 into the high density 
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region(s) and the low density region ( s ) , it is possible to achieve 
the required fuel vapor adsorption capacity of the filters 50, 
the required filtration capacity of the filters 50 and the desired 
pressure loss of the filters 50. Furthermore, by appropriately 
changing the peak of pore size distribution of the active carbon 
granules 51a of the active carbon part 51 in each filter 50, the 
wider range of adsorption and removal of the fuel vapor can be 
achieved. 

In the second embodiment, the filters 50 are arranged in 
the high density filter region 43a and in the low density filter 
region 43b. However, for example, the filters 50 can be arranged 
at equal intervals in the air flow direction or can be closely 
contacted to one another. 
(Third Embodiment) 

A canister of a fuel vapor processing apparatus according 
to a third embodiment of the present invention will be described 
with reference to FIG. 7 . It should be understood that components 
similar to those discussed with reference to the first embodiment 
will be indicated by the same numerals and will not be described 
further. 

In the third embodiment, as shown in FIG. 7, a filter 60 
received in the filter chamber 43 is formed into a flat plate shape. 
Similar to the filter 50 of the first and second embodiments, the 
filter 60 includes the active carbon part 51, the atmosphere-side 
unwoven fabric 52 and the tank-side unwoven fabric 53, and the 
atmosphere- side unwoven fabric 52 and the tank-side unwoven 
fabric 53 sandwich the opposed ends of the active carbon part 51 



opposed in the air flow direction (i.e. , the top-bottom direction 
in FIG. 7). As described above, the flow rate of air, which 
contains the fuel vapor and is supplied to the filter 60 after 
passing through the adsorbent material portions 44 , 45 of the 
5 canister 10, is relatively low. Thus, even when the filter 60 

is thinned in the air flow direction, the fuel vapor can be 
sufficiently adsorbed and removed by the filter 60. Furthermore, 
by reducing the thickness of the filter 60 in the air flow 
direction, the pressure loss at the time of introducing the 

10 atmospheric air into the canister 10 can be reduced. 

(Fourth Embodiment) 

A canister of a fuel vapor processing apparatus according 
to a fourth embodiment of the present invention will be described 
with reference to FIG. 8. It should be understood that components 

15 similar to those discussed with reference to the first embodiment 

will be indicated by the same numerals and will not be described 
further. 

In the fourth embodiment, as shown in FIG. 8, a filter 61 
received in the filter chamber 43 has a zigzag shaped structure. 

2 0 The filter 61 of the fourth embodiment also includes the active 

carbon part 51, the atmosphere-side unwoven fabric 52 and the 
tank-side unwoven fabric 53. With this zigzag shaped structure 
of the filter 61, a surface area of the filter 61 is increased 
in comparison to the filter 60 of the third embodiment. Thus, 

25 the fuel vapor, which has passed through the canister 10, and the 

foreign particles, which are contained in the atmospheric air 
introduced from the atmospheric port 46, can be effectively 
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removed. Furthermore, the pressure loss at the time of 
introducing the atmospheric air into the canister 10 can be 
reduced. 

(Fifth Embodiment) 
5 A canister of a fuel vapor processing apparatus according 

to a fifth embodiment of the present invention will be described 
with reference to FIGS. 9 and 10. It should be understood that 
components similar to those discussed with reference to the first 
embodiment will be indicated by the same numerals and will not 

10 be described further. 

In the fifth embodiment , as shown in FIG. 9, a filter 62 
received in the filter chamber 43 surrounds the canister valve 
47. In this case, the filter 62 is folded to have a star-shaped 
cross section, as shown in FIG. 10. In this way, a surface area 

15 of the filter 62 is increased. Thus, the fuel vapor, which has 

passed through the canister 10, and the foreign particles, which 
are contained in the atmospheric air introduced from the 
atmospheric port 46, can be effectively removed. Furthermore, 
the pressure loss at the time of introducing the atmospheric air 

20 can be reduced. Also, in the fifth embodiment, the filter 62 

includes the atmosphere-side unwoven fabric and the tank-side 
unwoven fabric, which sandwich the active carbon part 
therebetween. The atmosphere-side unwoven fabric is arranged in 
a radially outer side of the filter 62, i.e., in the 

25 atmosphere-side of the filter 62, and the tank-side unwoven 

fabric is arranged in a radially inner side of the filter 62, i.e. , 
is arranged in the canister valve 47 side of the filter 62. 
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(Sixth Embodiment) 

A canister of a fuel vapor processing apparatus according 
to a sixth embodiment of the present invention will be described 
with reference to FIG. 11 . The canister 10 of the sixth embodiment 
5 is similar to that of the fourth embodiment shown in FIG. 8 except 

the structure of the adsorbent material portion 4 5 received in 
the second receiving chamber 42. That is , the adsorbent material 
portion 4 5 is divided into a first adsorbent material sub-portion 
45b and a second adsorbent material sub-portion 45c, and a 

10 separating filter 25 made of an unwoven material is interposed 

between the first sub-portion 45b and the second sub-portion 45c. 
Specifically, in the first sub-portion 45b, the active carbon 
granules 45a are filled between the adsorbent material holding 
filter 23 and the separating filter 25. In the second sub-portion 

15 45c, the active carbon granules 45a are filled between the 

separating filter 25 and the adsorbent material holding filter 
24. The first and second sub-portions 45b, 45c are clamped by 
the adsorbent material holding filters 23, 24, which are urged 
against the first and second sub-portion 45b, 45c by, for example, 

20 a spring (not shown). 

With the above described structure, the canister 10 of the 
sixth embodiment can achieve the following advantage in addition 
to one discussed with reference to the fourth embodiment. That 
is, the fuel vapor, which has passed through the adsorbent 

25 material portion 44 received in the first receiving chamber 41, 

is first adsorbed by the first sub-portion 45b. When the fuel 
vapor, which has entered into the first sub-portion 4 5b, is 
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diffused toward the second sub-portion 45c and reaches the 
separating filter 25, the diffusion of the fuel vapor is limited 
or reduced by the separating filter 25, which includes no 
adsorbent and thus serves as a buffering zone. Thus, in 
5 comparison to the adsorbent material portion 4 5 of the fourth 

embodiment shown in FIG. 8, the less amount of fuel vapor is 
diffused into the filter chamber 43. As a result, the 
above-described arrangement of the first and second sub-portions 
45b, 45c divided by the separating filter 25 can further restrain 
10 the release of fuel vapor into the atmosphere. 

Additional advantages and modifications will readily occur 
to those skilled in the art. The invention in its broader terms 
is therefore not limited to the specific details, representative 
apparatus, and illustrative examples shown and described. 
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